Intratumoral delivery of adenovirus-mediated interleukin-12 gene in mice with metastatic cancer in the liver.
Clinical trials of recombinant human interleukin-12 (rhIL-12) delivered by intravenous administration have shown dose-limiting toxicities with limited tumor responses at the doses tested. We have previously reported that intratumoral injection of an adenovirus vector expressing murine interleukin-12 (Adv.RSV-mIL-12) was effective in inducing antitumor immune responses, tumor regression, and long-term survival in mice with established metastatic cancer in the liver. We now report additional studies in the same murine tumor model to assess the safety of intratumoral Adv.RSV-mIL-12 injection. At vector doses that were previously shown to be therapeutically effective, no inflammation in the liver or lungs, and no significant elevations in serum creatinine and aminotransferases were seen after vector injection. Serum elevations of IL-12 and interferon-gamma (IFN-gamma) were 17- and 19-fold lower than peak levels after intravenous recombinant IL-12 at the maximal tolerated dose in clinical trials. No elevations in serum proinflammatory cytokines (interleukin-6, tumor necrosis factor-alpha) were noted up to 2 weeks after vector injection. No systemic dissemination of the vector was detected on polymerase chain reaction (PCR) assays at therapeutically effective vector doses. At higher supratherapeutic vector doses of Adv.RSV-mIL-12, however, inflammation in the liver and lungs with elevation in serum aminotransferases were seen, but not in controls injected with the equivalent particle number of an empty adenoviral vector. These results support the cautious testing in patients with hepatic metastases of adenovirus mediated IL-12 gene delivery by intratumoral injection.